1. Statement of results and outline of method. The purpose of this note is to announce results dealing with convolution operators on the Heisenberg group. As opposed to the well-known situation where the kernels are homogeneous and C°° away from the origin, the kernels we study are homogeneous but have singularities on a hyperplane. Convolution operators with such kernels arise in the study of the 3-Neumann problem, as we indicate below. The main feature of our study will be an analysis which has no direct analogue in the case of the usual (abelian) convolution operators, but is instead based on the noncommutative Fourier analysis of the Heisenberg group.
Statement of results and outline of method.
The purpose of this note is to announce results dealing with convolution operators on the Heisenberg group. As opposed to the well-known situation where the kernels are homogeneous and C°° away from the origin, the kernels we study are homogeneous but have singularities on a hyperplane. Convolution operators with such kernels arise in the study of the 3-Neumann problem, as we indicate below. The main feature of our study will be an analysis which has no direct analogue in the case of the usual (abelian) convolution operators, but is instead based on the noncommutative Fourier analysis of the Heisenberg group.
Let E n denote the Heisenberg group, the Lie group with underlying manifold C n x R and multiplication (z, t)
where It is our intention to study more singular convolution operators. Thus, let /(z) be a homogeneous distribution of degree ~2n on C", which agrees with a smooth function away from the origin, and define the distribution K on H w by
K(z y t) -J(z)d(t). Here 8(t) is the Dirac delta function in the t variable. Then
K is homogeneous of degree -2n -2 and we assert In fact the same proof gives the same result with T n S(t) replaced by
where \p: C n -> R is any measurable function.
If one makes the reasonable assumption that a convolution operator with singularity weaker than B is also bounded on L 2 , one can hope to prove the theorem as follows. Consider the distribution^^) = r(7/2)~1kl~1 +T on 2. The group Fourier transform. To carry out this plan to prove the theorem, it will suffice to examine the group Fourier transform (F.T.) of a certain modification of K , for ~n < Re 7. We discuss this F.T.
CQ(R)
For each X E R* (= R -{0}) let H x be a separable Hilbert space with fixed orthonormal basis {E atK } G(z + )n where Z + = {0, 1, 2, ...}. On the algebraic span of this basis, we define the weighted shift (annihilation and creation) operators W kX , w£ x for 1 < k < n as follows:
W+E= [2(a fc + 1)|X|] 1/2 £ a+ e k> for X > 0. The right sides are to be reversed if X < 0. Here and elsewhere we frequently drop the X subscript. One may extend W k , W% to a domain on which -z • W + + z • W is es-
One can prove [2] an analogue of Hecke's identity (see e.g. [5] ) for G, as follows. Let P = S| p | =p j 7 | =(/ a p7 z^F y be a harmonic polynomial on C n of bidegree (p, q). Set K = p + qr, and To prove the theorem we use a consequence of (2) to demonstrate the boundedness of the F.T. of a modification of the K given above. To see the relevance of (2), note for example,
by (2), giving another proof of the Observation. For another consequence of (2), write w = |z| 2 -it, w = |z| 2 + it. Then [2] : if P is as in (2), -1 < s < 1, f(z f t) = (sw + vv)~*P(z), then 
